included in slush ice may mechanically damage shoots and buds, as mentioned by Borowski and Latocha in their article [2006] . The highest concentrations of salt in urban soils are recorded in their surface layers in the immediate vicinity of main roads. Chudecka [2013] indicated in her article that salt accumulates mainly in the green belt at the edge of a road. The content of salt in these soils may exceed the normal concentration of soil solutions even several times [Szczepanowska 2001] . Salinity of soils near roads reaches the highest concentration in the period from winter to spring [Gałuszka et al. 2010 , Mazur et al. 2011 . Many factors, acting synergistically, enhance their detrimental effect during summer, when salt moves with atmospheric precipitations into deeper layers of a soil profile. During the periods of drought, in turn, an increase in salinity of upper soil layers is observed because of soaking in saline soil solutions [Breś 2008] . It is estimated that NaCl causes necrosis of up to 90% of trees in cities. A comprehensive analysis of soil properties may be a contribution to a broader discussion on necrosis of trees in urban areas. The direct aim of this study was to thoroughly analyse the physicochemical properties of soils and the habitats of field and wych elms: alive and necrotic trees (standing deadwood) as well as to indicate the soil factors that could have had an impact on the health status of the analysed urban trees.
MATERIALS AND METHODS
Two specimens of elm from the area of Kielce were selected for the study. Kielce is the provincial capital with nearly 2,100 inhabitants and compact urban development, where urban soils with transformed structure constitutes a large proportion. The following procedures were performed in all air-dry soil samples with three repetitions: 
RESULTS AND DISCUSSION
As far as urban vegetation is concerned, trees growing in the surrounding of streets are the most vulnerable to a negative impact of urban environment [Borowski, Latocha 2006] . The content of heavy metals and plant-available nutrients as well as reaction and soil salinity are significant [Cekstere, Osvalde 2013] .
Pant-availability is a measure of the ability of soil to supply plants with nutrients according to their needs. Knowledge about the content of plant-available nutrients in soils allows for a proper assessment of the supply with macroelements. and high (the range amounts to 7.1-9.0 mg Mg/100g) [Terelak et al. 1995] . The soil samples collected from the surrounding of the necrotic elm were characterised by the content of magnesium, which was several times higher than those collected from the surrounding of the alive elm. The content of magnesium increases along with the participation of organic matter.
In order to assess the state of the content of sulphur in soils, supply of plants with this element and risk of its excess for agroecosystems, total and sulphate forms of it are usually taken into account. Motowicka-Terelak and Terelak [2000] reported that the content of sulphur in the soils of Poland ranged from 0.1 to 775 mg S-SO 4 /kg of soil and adopted 17.9 mg S-SO 4 /kg of soil on an average. Trelak et al. [1995] However, whilst making comparisons, the content of this element was several times higher in the soil samples collected from the surrounding of the necrotic elm than in those collected from the surrounding of the alive elm ( Studies conducted by a number of scientists confirm that NaCl, [1999], elm is a species relatively resistant to salinity.
The studies conducted in Riga [Cekstere, Osvalde 2013] indicate that trees are damaged when there is an unfavourable balance of nutrients. The most crucial is the Na:K ratio, which should oscillate at the level of 2:2.5. The Na:K ratio in the studies conducted on the elms in Kielce deviates from the above dependencies, but in all variants, the value of potassium is higher than that of sodium, which eliminates disorders in absorption of nutrients by the trees [Cekstere et al. 2005] .
The values for the total forms of calcium and magnesium in the analysed soils were found to be comparable. The dominant content of calcium was reported for the surface soil layers. The values were significantly differentiated in the case of potassium.
Its highest content was noted for the samples collected from the depth of 0.5-0.7 m in the habitat of the necrotic elm. Oleksyn et al. [2007] indicated that soils surrounded by roads contain more potassium than sodium. The increased content of calcium and magnesium in the surface layers of the analysed soils was, in turn, caused by admixtures of construction waste or fertilisers.
Similar dependencies were found in the studies by Bach et al.
[2006] and Oleksyn et al. [2007] .
The Ca:Na ratio regarded as favourable should amount to ≥10:1 [Cekstere, Osvalde 2013] . This dependency was not fulfilled in all analysed cases, which may have a negative impact on the absorption of calcium by plants.
The Mg:K ratio that is the most favourable amounts to 2:1. The dependency obtained for the soils in the habitat of the alive elm was close to optimum one, whilst that from the habitat of the necrotic elm was found in disturbance. A crucial factor is also the Ca:Mg ratio in soils (the optimal one according to Cekstere and Osvalde [2013] oscillates at the level of 5:8).
This dependency was fulfilled in all analysed soil samples collected from the depth of 0.5-0.7 m. In the case of the surface soil layers, the increased values were reported for calcium. The increased accumulation of sodium at the depth below 60 cm, with its natural content at the depth of 20 cm, may indicate internal salinity, which remains due to the high content of clay fractions in the soil. The saline anthropogenic soils after cessation of a causative factor (e.g. NaCl, CaCl 2 ) undergo desalination quite rapidly. This concerns especially soils that are permeable. In order to classify soils as anthropologically saline, the presence of >2% of soluble salts should be stated. An increased accumulation of Na + ion in a sorption complex is usually noted during autumns when rain falls intensify the migration of sodium into deeper soil layers.
Chlorine exists naturally in soils, usually in very small amounts, 
CONCLUSIONS
The analysed soils were characterised by natural content of heavy metals, low concentrations of chlorides and sulphates, as well as high and medium content of plant-available forms.
These characteristics provide a good supply for plants with macroelements, and the values of pH in H 2 O ranging from 5.65 to 7.33 are typical for urban soils.
The soil samples collected from the depth of 0-0.2 m around the necrotic elm at Batalionów Chłopskich Street do not indicate unfavourable processes caused by the anthropogenic factors.
The content that was identified for both macro-and microelements should be regarded as natural for this type of soils (leached black soils).
The increased content of sodium, both in its total form and the one 
